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(54) MOLECULAR COMPLEX COMPOSED OF CONDUCTIVE POLYMER AND HIGH 
MOLECULAR ELECTROLYTE, AND MANUFACTURE THEREFOR 

(57)Abstract: 

PURPOSE: To provide a conductive polymer composition superior in optical property, 
conductivity, workability, etc., by including a molecular complex, which is composed of high 
molecular electrolyte and conductive polymer and which is manufactured by template chemical 
polymerization. 

CONSTITUTION: A high molecular electrolyte, having a function as a template [for example, 
poly (styrene sulfonic acid)] and monomer (for example, aniline) are connected so as to form a 
template-complex. Next, the monomer is oxidized for polymerization by an oxidant, and a 
molecular complex, which is composed of high molecular electrolyte and conductive polymer, is 
formed so as to obtain a workable conductive polymer composition. Free high molecular 
electrolyte molecule is preferably eliminated so as to purify the molecular complex by solvent 
extrusion, which includes liquid extrusion and solid extrusion, from the reaction mixture. A 
conductive polymer composition, which is thereby obtained can be formed into a powder, fiber 
or a thin film. 
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(57) CS^l 

(A) S#?38?SI*5<i:tf (B) 



T. (A) i«»?«ft?Sfe<tt; (B) *ni£ 

Bio 

t, (a) ffi#?«»st*>r :/ k (b) 

2<i72*>&Xf (C) iltt^'JV-^^^^^ft: 10 

fkhhr. 

m&rn 4 ] 1 *5<fctf 2 ov^n*icis*fl[)fflj« 

-h- (AN) n fffl*»jfc£«feflL **^>MC 
£ 0 A N *»f tJI^**T*^W»K fc*«tt# y V 20 

[00 0 1] 

^m/ss t^6fts ^?m*5 £ tf * (owm-ftmc m-t 

[0002] 

[RWOWJR] SMMt#y (conductive 

<<7<<(v5 T*Vt> (R. B. Kaner and 
A. G. MacDi armid, Scientific 
America). 2 58 . 1 06 (1 98 8) ) o i 40 

'"W > F (conduct ive pa i n t s) N rI 
(flexible electric 
al circuit boards) 4*<Dltf(&fic 
(electrical connect ion). M 
ffiMffll (electromagnetic shiel 
ding), fril& (anti-electros 
tatic coatings) ItSfflt^C 

k««T** 0 *ojt*Wtt*^6«i. ft7>f/i/*- (i 

ight filters). ilMfiTt? (thin so 



«rBH¥ 7- 1 0 5 7 1 8 

2 

film light polarizer). felHO 
Sffc-TSaS (color variable pai 
n t ) RXnmJBW&Mt (nonlinear op 
tical materials)^ LTOJSffltfpJffi 

?n^(doped or undoped)» 

X:/W^B (electrochromic dis 
play devices) Rtfxl^ hn^n^^^ 
•^-T^F^ (electrochromic win 

dows) tLTofcm&BjmtK&o 

[0003] »«tt#yv--&rto— «wa»ffiK:*ti 

tf. S#XllWj!iPX^tt3g^*v^nXBIIt^:^S^«l^ 
ns 0 0fl*lf, »«ttOJg»<05HUT-y>tt8!KJi:^ 
iS^OT, i&fflmJL (solution-proces 

sed) icfe-fZC tttHIR**. ftDfSfrrSfc. *y 
7-y>tt»«p-r**(»k:»«B"r«<0^ SttftDX (me 

1 t-processed) (ifT*.&t\i 

yv-fe. ra««c4nxtt*wbftv^BgjHW*sfc«>, » 

ttO)SKTtt»2:A,2ffl^SttT««o KF— 

ttfc (de-doped) J6»ttO»«ta!*f5Cfc 

jc£!k s=pRrfltticT««**tt4cy7— ^««. m 
F— e>^tiTt^^yr— y n-* 
fvUfn y >v >Rzf 8 0 %Hf&tcj* LT«v^»»tt* 
*f LT<^£ (7>^iP^aX6 (Angelopou 
los et al) , Mol. Cryst. Liq. 
Cryst. , vol. 160, p. 151-163 

(1 9 8 8) } o cco&mfrzmznrzm&izm^Lmte 

L^^WftfSlc^ttT^£ 0 KHSMlOff F— 
(r e-d o p i n g) te®#tTfc!K F— 
(dopant molecules) <9|g$B£:gl7l£$!l 

*^O»A»Ccfc0 7-f ;l/Alcfta (cracking) 

[0005] r-y >o®jR*ftj« 

*r«*ffi^X**tlT#fc, x/Wf>/^v- (E I s 
enbaumer) [*S?$ffrgl4, 9 8 3, 3 2 2§ 
Rtf«5, 0 0 6, 2 7 8f) li, WAMftlMbttF- 

x>hhM*i,itm&(»imm*mvT. *yr-y 

> (x;* ^;1/^>J®S (emeraldine bas 

e) ) of— if>^stiTv>a^^iaaojBffi*}s»^^ 

fee KXStt. *ttoWt»»iflc^«Mtt*»jT 



3 

t>L< itMcmm-rzc tick Oig^aco F-/^> b 

S#*X r-SKfr? (host polymer) fr£it 

[0 0 0 6] }:->*>bm*zziz%i<i&&z*£Tmm 

*>»ST«filft*«S (functional iz 
e) K»*«**tiT*fco «*tf. tfU (Txy>X;l/ 

*>» ©idax^vftsnfc^uiT— x 10 
iatf««tt*j«*k:pr»Tfc* o*x-. xl-. xx. 

x>f*\ 4m\ *nv7^ x— . >?x 

(J. Yue, S. H. Wang, K. R. Cr 
om a c k, A. J. Epstein, and A. 
G. MacDiarmid, J. Am. C h e m. So 
c. ) , 1 1 3 , 2665 (1 99 l))o^ 
rt/^/paXttTVl/^l/X/l/^RS (sulfonic 20 
chain)^ mWffiM5Ll*7k&mm#<DmM&* 

[x;l/. x>T^. 3f*\ xA. 

x(L. H. Dao, M. Leclerc, J. Gua 
y and J. W. Chevalier), Synt 

h. Metals, 2 9 , E 3 7 7 (1 98 9) } 0 

¥ffi-e**«Jfi*fai:t>. 'WVPOK® (pi el 30 
ectronic conjugation) 

*bfc«Htt«jci# y rx u 3t*wwtt 

[0 0 0 7] fB^ttfi. Wtt*«T- (#yt?o- 

^ffilCfc^Tl*. AflMfbU (s t e r i c s t 
abilizer)(i, *U U o— /l/Xtt#U 7— U > 

(backbone) ICffc^Wlc^LTV^ 
[xx. If-. T-AXStftf- K i^-v 40 

— *vi/ 4r5*Jl/ VU"Xf>f-, $-5#;l/ xi 

^n.xi>5r— i/ B >X (J . Chem. Soc. . Che 
m. C ommu n. ) . p. 288 (1987) ;x 
X. If-, ^x^. X7. 

^ V^-^x-fX ^x>X (S. P. Armes 
and B. J. F. Miller and B. V i 
ncent, J. Coll. Interface Sc 

i. ) . 1 1 8 , 4 1 0. (1 9 8 7); ^-/l/ 

*7 'r^X/l V^xf-<- ^r^^/V rn^jxx so 
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^->3 >X (J. Chem. Soc. , Chem. C 
ommu n, ) , 8 8, (1989) ; 7—AX£ (A 
r m e s e t a 1 ) . JKBttftfl! 4 . 9 5 9, 1 8 
9 5 9, 1 2 6§) 0 fttt^fbHBB 
fflffi^-ctoaa-r F4)££fl:«Krt:J-«fctiK 7uY>it 
s.ftfcif-7i/ey^>*ffi*«fflLTv^*o-e, xm^ 

F«*»}S}S*tcfei^T»*-rSo K=in-f Ffi^-tt. 
»^:7*r;W>*fflBB (casting) -r^tctiJjiLT 
8#X(i»i»X8te3«»a»lt»« (f i b r 
ous morphology) ^WtTV^t\ 
[0 0 0 8] flHWxU* ha^D^^^IOi^T 
tt C-V>B (Yang e t a 1 ) . *1M^3 7 

3, 195^), wmt¥m&i£j5mim% 1,^*5- 

X-T^^^^bX^^X (color-switchi 
ng responses) Icj: ^)xb^ hn^u^7 

^?>. ^>ff^7^ *£;I/X (Hwa n g e t a 
1. Synthetic Metals). 2 9 , E 2 
71-E276 (1989) : 7r^5, v'>ff-f 
(Zhang etal, Synt he 
tic Metals). 2 9 , E25 1 — E 2 5 6 
(1 9 8 9) I77>^ XA7-;1/XX S^tfS* 
^>-f^>W(Zhang et al, 
MRS Symposium Proceeding 
s) . (1 9 90) ; xU*Fn$r5* 
;l/ 7^ (Hyodoet a I . Electroc 
hemical Acta). 3 6 . 8 7 — 91 (19 

9D)o ccD&v&vkimt. mm&xw-Rzrmtt 

[0 0 0 9] ^Wc&l^Tte. *DItcffi»©l2;t^S# 

(c«girr«c2:VT*ft. otic, aa**oxtt*firr 

(1) Sm^yv-OSJgtD^Rtfi^tcSfiJT^ 

(2) a— r--f>if. 9i»JX(iiB^ (compo 
u n d i n g) fC*fUT'fe£Si»t#y V— 3 
n>< FSiWS. 

(3) Kfc iSUinx. XttE^fcSMTfcsSMlttsK 
y vHft^oHBttft. 

[0 0 10] 



mmt^cttt^mrjiT-^u-Yitmm^ (temp 

late — guided chemical poly 
me r i z a t i o n) OfUffl^tf t><DT$>Z<, x> 

^i^-h<k^a^c«fcof¥en^cne»Srm%iHt±, a 

COO 1 13 *mmii, LXT<D* l~*35^S 

* J_ 

(a) js^m»Ste«ttf (b) »«it#y v-%*tr 
j«» (b) ««±»i:LTiEo«w**rr*»« 20 

(A) LTIE©*«**rr**$h?«»Jl 
T*!>, (B) ^tUTftOWSttSM 

* 4. 

(a) LT*owi«rt«ww m«?K 

*_5 30 

(A) tf^fc LTIE©m»*#-*-**$^f WBK 
T?fc»>» j*# (B) *^W«te©*«Wte«fcft©tt*K: 

(a) x/i/^vKS^&mc^en 
»:*y o^uvx/m-^r) fe«fctf^<Dm. #u 

Cr*UJHK) *itftOi, *«J (2-T^y;l/TS 

*s, #y (7^e;iv-?wy8) * 

* JL 

(b) ^Tfis<D3j?yr-3b^S(fnfcii^tt5j?y7 
-■efcsjfcBaoaaw : #y r- y #y tro— 

F) » #y ( P -7xxi/» % #y (7i-i/yfc 
u» , #y (7yu>tr-L/» „ #y ituwty— 
;W , #y (firuvezi/v) , *«j7tfux 
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*_8_ 

(A) X#?«fim9'f (B) X5HHIIHt*<r 

* 9. 

J«# (A) 43<fctffi£tt (B) ««6.»cE*©*4yF«!Wl 
*»&3itfft» Jft& (C) 7EBtt©«Mtttas#?fr& 

* 1 0 

(A) (7f;MB 7?fey. (B) 

*u T-fey. (c) 

* 1 1 

(a) (x^u>x;i/*>^) -e&y, 

( B ) tfsK y 7z y 2.fcE«Offlj«Mfc 

* 1 2 

(A) tfstfy (2-7^'J;!/75K-2-^f;l'- 
1 -ya^>x;I/*>IB T*fey, fig» (B) fli*U7 
-y >Tfc*JfclE«©fflJ««&, 

* 1 3 

m» (a) *<*y (T^y;i/K) r*&y. (b) *< 

* y 7— y >t?*s j.»tE*oafig». 

* 1 4 

(A) tfjtfy (7?->*x>-7W>8) T-£.y. 

(B) tf#yr^y>T*SJtei2»D»«fto 

* 1 5 

#«• (a) ##y ct^vmk> T-fey. ««■ (b) # 

^'J (2-7^U;l/75 K-2-><f;l/- l -7a^y 
T'fcy, (C) *^'J7ry>-c$5 

* 1 6 

i8ft (a) ##y (2-7'^y;i/r= K-2-^^7i/- 
1 -7"p'<>x**>i) T-fey, f&ft (b) *«#y 

* 1 7 

(A) *«:J«y (X^-U>x;P*>BI) T-^y, 

(B) tfP-;l/1?*«2.lcE«©ffl^!Bio 

* 1 8 

* 1 9 

J_7iMJL7.^v^-rtx^{cE*©fflfi£^*-rs^m<0 

* 2 0 

tt/?- (ANi:-T?.) fcSSoLTf >7l/ — h — 
(AN) n«(***rt««fc», *^->^>Hcj:y* 
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* 2 1 

* 22 

a*3*i«-hy*2^ mm. mm 

* 2 3 

ANO**^h SMtfbfcJR tWfcSS - « t 

* 2 4 

* 2 5 

* 2 6 20 

(A) »-6.*c:E**tifc*^«»W. fecfetf 

(B) -2 2»C§Bg^nfcANO^->^>b Q 

* 2 7 

A N <o*+ S/ ^> h JUMzkX *ffc» - K o*gnr 
%fT^^2_6^f2«0^ffio . 

* 2_8 

*^WM<Dfl^«tf. »»T«IM^»«tt!«5!» so 

* 2 9 

* 3_0 

* 3 1 

* 3_2 

■feh>\ ***/X*-JHrh>. ftfe **y-;K x* 

f h7tFn77^ ^7f;l/tvl/A7^ h\ N-*^ so 



* 3 3 

* 3 4 
* 3 5 

aif;l/T;l/3-;K n-7*/-;K n-^>^y- 
[0 0 12] m&Mfc*t*T*l*. JK'jT-Wtt^f 

f«ic»i^itt^o cn?>cD«m, mm 

« J F*^fcfe»*yob>ftXttff-«^5fi U-e 1 
ectronic system) tc:fctt£#^o;y 

(p o 1 a r o n s) tC^TT^ [x— . i/ 
— . v^£V7^h\ ^x-T. >— . >^>\ x— . x 
7. Ut^- x— . yi^. 3- m 7i/o.&<<Z/* i/>-r 
r^y^ (A. G. MacDiarmid, 

J. C. Chiang, A. F. Richter, A. 
J. Epstein, Synth. M e t a 1 ) > J_ 
_8. 2 8 5 (1 9 8 7) ; If— . XA. V^-f^X. 
XX. V— . t>S(/7-;k v'x-f. 
i^x-T. S/— ■ XX. V^Xf>f- $"5 

H^a-^r-: >/3>X (P. M. McManu 

s, S. C. Yang and R. J. Cushma 
n, J. C. S. Chem. Soc. , Chem. Co 
mm u n . ) x 1556, (1985) ; If—. X A. 

v^^-r^x. r— s^x-r. ^ ->^^>\ xx. 

. -V^, S>ir— *Vl> ^ 7 ^#71/ ^X h 
y — ( P . M. McManus, R. J. Cushma 
n, S. C. Yang, J. Phys. Chem.). 
9 1 , 7 4 4 (1 9 8 7) : Y-)V. is ^ . >?v*s=l 
If—. XA. V^><^^X. Rtfxx. >— . -V 

Xh'J— (R. J. Cushman, P. M. McMa 
nus, and S. C. Yang, J. Electr 
oanl. Chem. ), 2 9 1 . 3 3 5 (1 9 8 
6) ;x- 7^^7$ h\ X- ^x-f. X 

Zfi/ziZ^O (A. G. MacDiarmid. A. 



(6) 
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J. Epstein), Faraday Discus 
ss. Chem. Soc. , 8 8 . 3 17 (19 8 

9) ) o #yr— zcD^Qcomffiorctbicxv 

s*ot^* 0 
y * £ * y ( tr-7i/^ > ^ y ^ 

y>»r CRffflsos»«tt#yv-tn«) iiipxam 
%m&mcmm-?zmfaic&% 0 wm^im (p i 

conjugation) Ic^^^g^iH^fe^^ 10 

•r«tei6. atf»«bfc*yT-y vwoir*?* u 

clouds) HoaHafit^HflO^HFBISI* ( i 
n t e r — m olecular attractive 
forces) fcAlC. SWtt*y v-tifol 

RB3l;fj (interchainattract ive 
forces) <Dtc*b\C^ Wtt*ij7-tt, JraX<E>IB 

[0 0 13] !^OS^O«BfTHfc:E«Lfccfc5*c# 

^oc^jCcfcOOTtt^y ®/w 

flltt* y kftftlftMHBA LTl,>£ ^ 5 
SCTl^OT, «7WftftCf^7BriE (mo 1 e c u 
1 a r conformation) '^(D'Sfr^fSSh ( p 
e r t u r b a t i o n) f)\ {fc¥tofcB*ft£nfc#y 
T«y>o«?«SCf3tt*fl9ttJl*ffiT««TV^« 0 R 

[0 0 14] *»B8Jci3V^Ttt. itttSyv-SiSS 

ttfc-rsa*. w«tt#yv-(D/<>r«?5Rfe:»-rstt« 
fe'gmmx- mzi£ x = s o 3 ) w»»tt©raH<orc 

i6*mi4#yv-OS^c«W^LT^^i:^ (0 
1) (7W7=F(MacDi armid) 40 

*vl/ • • y ^ ij . >r^#;b . v^x-r-^ — 
(J. Am. Chem. Soc), 113, 2665 
(19 9 1) ^r* (L. H. Dao) 

£k Synth. Metals, 29, E377 (19 

89)), #mtt^yv-(7)/^^^i:56s^n^o 

ttm&MWL (m-b) tt % {fc*«KB»Sftfc« 
[0 0 15] cn6©iHmic^<tt8©tt(0M so 



10 

y 7H^itir^n^«moiM«iiK^s^tf icflm 

(1) y ^-commoimmRzFffim (cast 

i ng) fcWfflaSMttt#yr-«8(*:<07ktt*fctt** 

(2) 3-f-{>^ Ifett (paintingJ.Bli 
*fettE*Ofc»«c**j3B:»«tt*yT— ^»ona-r 

pm 

(3) mmnx£rci±&&<Dtc&icmm%:mm& 

COO 1 6] B2tt. il)t*Uv-<3!)fyyi/-h^ 
*£<D— ttfttttta&^To ^fyyiz-h (TEM 
P, H1<D*«) ti. 7-y>^/^ (AN£fcl3:H 
+ AN) lc*g^U TEMP— (AN) 

4->tt«flBlt«IIX.fctt»?«ll«-e««. AN£TE 
MP©BO<05l*rtt. t/7-*fyyi/- HFFORW 
??$9 (cyl indrical volume) rttcKl 
UiiftSfcAO (1) ffiffiftaft«£> Efi 
fttoJfflS*©*) gc^cti (2) H «9M 
(territorial bindin 
g) (->-—. XX. (G. S. Mann i n 

g) . J. Chem. Phys. 5 1, 9 2 4 (1 9 
6 9) , St/8 9, 3 7 7 2 (1 9 8 8)} T?&* 0 V 
(Manning) <Dti^y^~^^y^^(Dm 

>T^> (COi^H. A N + ) tiCOHflf^rtlcHH 

£*u to^SH. an + ^eyv-ti 

2*1" &o TEMP— (AN) n fgft<DEffi (c o n f 
o r ma t i o n) Rtfl^tt (mfcfn-fVK a>y h\ 
««>6tl*fctt#tf«nfc» fc*. AN^TEMPOfl 

<9fgf*£&Df#&o 3W??tlfcTEMP»?T?**. T 
EMP- (AN) nl§fl:M«M(i, g&£ttft 
**t5SftSTEMP- (PAN) *ffi«W§So 
[0 0 17] T EM P^ 'J V*-(7)^gPMMWc^ 
(solution medium) ^^ffit* 

TEMP- (AN) nB»*»««ftftOTEMP± 



(7) 
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^(DAVHDfm (loading) CDgft^itS&S C t 

iczzztircm-ammt. sft^^TTEMP- (a 

& 0 » ^^^T^a^JgttBLt/ttSO^^igtt: TEMP- 
Sf&TJ&tfTEMP- (AN) n £g<*Jgfi£<DW4<Drc 

[0 0 1 8] ±f2T EMP- (A n) n mmtm-tzm io 
(spec i e s) T-£»K ZOtztb P A A - P A N#g 

Jfrtffc&So M. W. 2 5 0000©PAAO»?m 

fi. *tl5»#^-&TEMP- (An) n fi<*7><=>§ajg 

Mfc^fi-^;: <fc 0 l«i£*i7cSmg{*tf . '&*<DWmt 
(77>^ (Hwang) ~»ff-f7^ 
•^?M(Synthelic Metals), 2 
9. E271-E2 7 6 (1 989) 177^ (Zh 20 
a n g) P., v'V'X-ri' -y ^ • *5)\>X (S y n t h e 
tic Metals). 29. E251-E256 
(1 9 8 9) ;y7>?(Zhang) Ii7-/1' 
:rx • 2* • yn->-f^ yfX (MRS S 

ymposium Proceedings). (19 
9 0) ;ts-K- (Hyodo) &, xU^|»n^5 
•/'^^(Electrochemical Ac 
t a) . 3 6. 8 7-91 (1 99 1)) *>6©fcOk 
ft&SCfc^LTt^So ^«^k^W«^<t'?S!Ji 

H*T'&»3, 7fjg#*f©*£mt±P ANtt^tfJ^Ci:*: 

iij»^*ft?KJ: •? ta^ns^m^ffiicfjit-f s 
mm^wa^j§@{i, ^-%temp- (an) „ 

o TV^So WT<DiyS0WT\ PSSA-PANRtfP 
AMPSA-PAN©^ft©DSC (^H^l^fi 

m <DW\mt>. tg^fig^LT^^o 40 

[0 0 19] ira-fCfc^T, t/V-ANtiifigtSA 
N^^^-a-LT^UZ^U^ (PAN) SttB/SU T 
E M P — P A Nmfc&Bf&T S £ olCT-^yiy—h til ft 
»L/c£3;T-£So ir^^Uvy (mo I ecu I a 
r model ing) TEMPMPAN^? 
(iTEMP-P A N©#^#©:K^T'5Wcfr 
V^Tl^SC fctfWS, TEMP"" fcPA 

N m+ (DPAo^tKD-mt. #mw^t<Dicea-r^o 
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73^ M*5TEMP»?tc;a^(Das^T-®:tiJ^Sfc 
[0020] WTt^^n^iiffltctnt^ temp 

-PA NSg#&7ki3tea:fc«£^&:3a-r FSSffiSfc 

tiSijffli^nfci^— n&m<Dmt*T-3t>z> 0 temp- (a 
s» 

[0 0 2 1] h>{t£ftfc7-<J>T*feS7'^y^ 
Tktt^S^WHlS^LTV^o TEMPtANOH 

^tti^o s^s^^^tawwasisa, temp 

So — * LT TEMP-PA K&fotm&LZ 

ftSt. TEMPi:PANCDP^<0?|^{±, TEMPfcA 
N^© ; €-ni:|H|C-c ; o5S c i: fel^CT'^vc i: fefe 0 

t#So 

[0 0 2 2] tgf*T EMP-P ANtCOt^TO— 0<DH 
^VSI^WIIfi. ^^">SaA , T EMPtP A NO 
KcO^^jco-r^T^rittB^L^V^Ct-eaDSo WTCDH 

sgffij 1 pan &t&m&<Dmimic f 

ic&^titcm^r^^mmmL^rcib, g&s 

yu— Mt^a^OSfc^ -<t>iTEMPMt> 
ttPA N £lcHt5?£4a&V" > C £:£ , jnLTt/" , So 
[0 0 2 3] ±IBfe«tc*3l/^T. T^U 

ttsa^0ij7K-rs!ftsij^e«fcLT^ffl«nSo 

(i, ANtm<Dmw&$v ^—commmuL (bind i 

n g b 1 o c k) Otl^tC&^tc-f&fkT'^&o «B!c 

a^^nso 

[0 0 2 4] TEMP- (^ytfu— /I/) tgftcDJgfigtD 

ftfci* ^>:/b-Mt^a^8l^*£&33;rj;S:Uc 
if co J: 3 tc— )&{fcf S*^Srrt9K^/HT'£So tfn— 
;Wi7^y>'0<J;^^*^S1tgl5fii^*L*V^o * 
tltf)*., T EMP £\Zu->l0)ffl<D^*>&$ircl$:7}<m 
M^lTl^Ectyn r->{t2n7il?n-/l^y 
*ffiffl-rS<li:C±EitT-&So L*>L^:A^, t/?- 

-;p^a^©^coBuicf^i:bT}gfig?nso a-a- 
Maso-^o^^iiiii-r s c t tc j; o . * u rr v- 

(P y) ^S^^^^OiggA^JS^^lc^tl 
S„ (P y) m (i. Pyty-T-JcOfefgC^^-^l:^ 
^>i"-wt/ (SSfk^^^-^;!/) ^LTfeO, ^ntt 
^4>T-^% (-BffttciK (Arbeit t r a 
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n s i e n t ) ) LTft&^Zo CCDC k 

&m&mik (p y ) m + *a«tf^o co+y^nt 

^<7>/ci6TEMP- ((Py).), tt*4>»jfttf J: D 
&W>\zr&%> 0 ^i^tao, TEMP- (jKUtfa- 

[0 0 2 5] ±E«*MU #y**:7x:/, #y (p- 
:7x-b» N tfy C7x^U>l£-lx» &i!(7)fffiCD 10 

»«tt#u^-»ufeHiRwaaiflBtt*frrso -flaw 

yStlfc*Uv— (p-doped) ) t?(0*y*^* 

^S^/;!/ OS^n:/ (p o 1 a r o n s) ) 
&rcl±iSJ3^*> (/Vf^uv (b i p o 1 a r o n 
s) ) iyjE*oft^W*-e^;I/«^Oftfe«WWIi:S 

[0 0 2 6] 

[0 0 2 7] jSWtt^mS* 30 
JtflMi 

PS SA-PAN^OM 

PSSA-PANB»^*Oft6, T-U> (T;l/F 
U^S. B3KS£ttfcfc©) 2. 7ml^ 30%* . 

y rgffi (#y*Mx>* cp 

olysciences), ^17 0 0 0 0) 2 0 g 
%Z-& 2mlM30%H 2 0 2 2mlfc»»* 

h/l/ (optical absorption spe 
c t r a) f)\ 03&tf 4<D# 1 £LT^£ft£ 0 03 

p ANiwfctvwmm (#^n» 
7 6oaff4 2 0 nm<Dyt&wwm*m'?zmi(Dm 

DWRStl^MFttOftlKtt^ ^^rP ANStfP S S AO 
(pi-pi*transiti 
on) a-TS2 3 0Rtf2 6 2 nm(03fiV^^HaK 

P S S A - P A Nft?mfc&!£<Drcib<DMm%imttV so 
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*M'<2>rctblctt*>±£2> : (1) #Uv-tti^ 
O#«E<0ffitt**-rck. fttf (2) i^ftO^ffl 

ftttss^tcko coawofc*. *mim&mmc 

fznmcmtft pssa-pa N*mw**«*fca&fc: 
*t4oTt>4t>) PSSA$ft*iPAN*ftSt8C 

S S A - P A NOiltt(Dgfe07 ;l/A«:ffiSt^/c 

ftEitftteffi-rscfctf-es*) o co^-e»s?n 

7ESRfflfig»*f (elementalco 
mposition analysis). H^SSISig 

w« : nam i vmztircmmiz. js^op s s a. z 

- y y ^7-&cHK»7B«ffft«$»*So MrS 

wot* an^fcv^ft*Hf*fea*cfca 

"TSfc*. mi:4otW>PAN(i(Jh/u^vHi 
$ofc<ft^*5icft**o 7aR»«f CttTKi^Sti 

*58Wg«:, PSS ARtfflKHP*<D 
[0 0 2 8] iggtOPSS Ate. 

S S A#»»-r5#PS S A-P AN§§£M2:f§ft?L&^ 

/-As&mm$t<DP s s A^T4<7Ktttffi-r«fe«) 

COCfcttPSSA-PANSfttfl-^/ 

te. PSS AOm«ftH**O^Ftta©fcfetcfl8SV^ 

* m 4 (D&ffi# 1 k LTSShSo P S S A<7> 

^§3H8yi5W>2 6 2 nm©^>F^t>OTfe^/c 
46. RJSSSti^CP S S A^tffe^kSSCkA^^ 
i3Ml4{Clf»nS7 6 0, 4 20&tf2 30 
nm<9P AN4>S&U\ H5T?«M6tlftt^C kfeftg 

atcps sA*aa-r«*^ pssa-pan^i 

t>*t>p s s A^-y-^^/i/^&Kss-rsck^rfiiBi-e* 
[0029] ttm*>r^;i/«r«?)ig-rfc46, ttsa (*/c 
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sstcp s s a-p kNm&*imz*£zrzit>* 1-^ 

2C0P S SAKlR/tVFtt* 10fil/3T6 
D> C<DC£fi, 26g|PS S A<Dtt2/3tt 1 HOtttB 

[0 0 3 0] COftbtBiigli, 5EllilDig;£tu 

£o H6(i, fflffl#«DiE£ft«fconTP S S A<0 2 10 
6 2 n m<0/^ F^RlR^tSC t^lt^So 
*Kttte*-^T<D»fHprflEftP S SAtt»>y;l/fr6» 

[0 0 3 1] ^^oitSfiflBfcfc^T, 1 — sz/*y- 

*>r* C H N 

i%2 <%) (96) 



[0 0 3 2] PS S A«r-grSaWi-9->y;I/« % 
(fl^S 6000-8000 "ttBKSft*) fcflW: 6*1 
U-x/^U-*--tt>7 0 - CT?5t'«a»U 

mam icmmct o l ». 

x>f*~ a9 • 7#7bU-X (M-H-W L 

aboratories) (7x-y*X, y h 

(Phoenix. A Z) ) lc{££tl/c 0 
S N a S 



1 57. 33 5. 6 1 4. 3 1 1 1. 1 0 1. 27 

2 57. 69 5. 83 4. 40 1 1- 26 1. 68 

3 57. 9 3 6. 07 4. 06 1 0. 9 9 2. 38 

1 <C, H ? S fl „0 3 H) UJ9 :(C 6 H, NH) , „ : H^O^ 

2 < C 8 H T S 0.96°3 H > 1.1S !(C 6 H 4 N H > I. 0 : H 4. 1 ° 0. 55 

3 < C 8 H 7 S 0.89°3 H > 1. 33 5 tC 6 H 4 N H > 1.0 " H 5.08°0.35 



(Cs H 7 SOa H) x : (Ce Ha NH) i. o : 

(H2 0) y 30 

[0 0 3 3] C<E>HftW*»Bfa£ (empirical 
formula) ti. *y v-#ffc3*5£ (-Cs Ht 
SOa H-) Rtf (-Ce H 4 NH-) (PANCOSjt 
ZtlTclS&O&M) *&*m-?2> P S S ARtfP A N<D 

iao»?a*t-auTt^o PANosas»{t2&tf 
^n-m (fgi*o7o < co^ft]^^T) Kiis 

*Lft*ir?**t*t>Ott»-»LW8. ±8B<Z>P 40 
A N icmilft^fOlO^SStfiiMHtt 

[0034] ±iB7r^^#f^fi^i4ci> «»a#u 

: T-'J^/Y- 1 0m I *3M-HC 1 7 0 
»ft7k*7k2. 5mlM0. 1M FeCh 2. 5 so 



m 1 «DXT1^L, m&<D#VT-V>(D'b1&?%:m 

mm : nik<OP AN* 4 0 0m 1 0 0. lM-HClgl 
fS"T? 3 [§I?5E#Lx ^T*5 0 0m 1 <D*Z /—A/~T;Wfr 
U *7 3 |i mO* y h ^ >7b>7 

- WW-rW (Po r e t i c s) ttS) T'fflilL 
ft.K8ft2 8. 8%<D!r>*:=.7Jia**agU 6B# 
BMOTLfco PAN K-^nT^4t«i: 

Lfco ±EPANO»«Snft<M3a©7C«»«rtt. 
C : 7 5. 38%, H:5. 04%. N: I 4. 63 
%. SO 4 R»:0%, CI :o% CtUiC 
gH4. s Ni.o <D«B55*^*.*« -h#t£)l7t£n 
fc*UT-y>tB»©W«pv¥4nSiCH:, Ce Hs NT'S 

%o u^u***^ saea*U7 F — y>a, — 

Xquino-imine) ^ffiOftOifftlJCOnT 

[0 0 3 5] tfU+r^jr-VX (Polyscienc 
e) ^BOMftftP S S.At h<J WSO»>y;Wt, 
rtMWfilC&Ztls C:3 8. 97%. H:4. 16 
%. S: 13. 9 4%. N a 2 S O 4 &tft : 37. 8 6 

88HC8H9.54 Si. 05 0 
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3. 84 Nao. 70 £r^-x.£ 0 cn&. Sl&SCs H 
7 Si O3 Nai * (H2O) x ^-aitt^o 
[0 0 3 6] «»aPANRtfPS SAthU^S^ 
7C^^OCne><D^S{i. ±^OPSSA-PAN^ 

[0037] nmm 1 ^j**ftfc»s©<fc *)mm*m 

±i&<D P S S A — P A NiH^aftO P A NgP# 

pssAfc-r^cTis^Lfc*UT-y>»?(Djao 

hfr665C t*Sbtt^o A N coffin* 
tt. TEMP— (AN) nl§Mo^««Sfi 10 
(nucleation site) 
LT»6tl*PANtt«ficO»**W-r«o S«*ftZi 

KcfcD, 8*<DP A N»»0»?l»*tllBILS*. 
P ANW^?i»^ P S S A - P A Ngtt«2k 

fc*o»»*-r <■#-*£ — 
DMsotsafciiSBtSo ±iaLfctatojt"caBJB 20 

Stlfc*>y;l/K:o^Tli^ PSSA-PAN»<tti, 
KO»?K-e*So ±i2»<Z>S« (green solu 
tion)^ 0. 2/im^7^X^^'J^77^ 

u 1. 6x 1 0 5 gbmmx*<omm^ 

^{CcfcO. 0. 9 9 7 — 0. 7 9(OmX*mt^Tco 

[0038] mmmi. mi%<D-m<D, mm, 

7Z&L XiiMta D> ft^Wlc F-7 (d o p e) X 30 
(i7^K-7(undope) «C^m§o 

t)> »7NffOttlR«BmLftV>. UV-Vi sSS^lc 

X (P. M. McManus), ;k v'x-f. 

(R. J . C u s hma n) :fc<fctfxX. > 
-V> (S. C. Yang), J. Phys. Che 
m. , 91. 744 (1987) ; bx-f. * 

y$'aV> (R. J . C u s hma n) „ tf— . xA. 40 
V^^X (P. M. McManus) ^xX 
— . "V> (S. C. Yang). J. Electroa 
nal. Chem. , 291. 335 (1 9 8 6) ] 0 

mo)&(DBm (av^Lftft««feJ:tfyah>fttt«) 
tifcXfcMK:/n F >fbStifc*U ^- U >OJB®"e*BS so 
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^f*<7)3>^-^>F^^l^^e:ii!jS*r 

^ffiotss^ffl (&e<iss§gi*o ^ffi-r^^tLn 

fc^fefOfc^SStlS©-^ ^<9<fc5&l£JB<DP S S A 
-PAN«#fctt, »«3l*tt#fiEL*V>-e*53o 

[0 0 3 9] ±I2^l5«(C4ol^T, PSSA-PANO 
»»tt*V fle*^a"P§8igStlfcPANO*tlfc4IL 
<ii»T*fe§(l^^fiJ§ 0 PS SA-PANO«6«*» 
*«BjS»X«ll»«1»**tf. SfefeOP ANl«&>)» 
^|C< V» (intractable) tOtfe§ 0 

[0 0 4 0] P S S A-P AN©ftM«ft(2«*n;fc» 
5fcli> !§MMLtV^l>PANl9* (uncomp 

lexed PAN powder) fc^<S4Si: 
V^ttSSfetLTt^o P S S A-P AN&cktfPA 
NOSWO'9->^l/««iraJ»Snfe»&. tt*tttt2 7 0 
rtCT^XK^tr^^O^LT. PANttlMfcX 

D S C«M£LfcWfr* PSSA-PANBfttt, 3 2 

PSSA-PAN^PANfcttU *nJ»X«y 

o Fxo7kaa«Ccfc»)a*sciwF-y (de-dop 

e) 2*Uc<^c£Tfc£o #^JtoXlc^fflT*fc£<:£ 
tcAp^T. cnP)«(l PSSA-PANtf»7« 
*T$oT, P S S A£P ANfc©8?«»3BO»a5 

ji«sm 1 ic&^r&f&znrc p s s a - p a N©»e# 

(green— t inted) :7-r;Wv&„, TE 

2*/*— (F o rmv a r) * 7X F l^- F_ttc85@ (c 
asted)n o 7>f;l/A(i 1 0 0 Kfgfifc*:S:-ei$ 
ST*6D> ttfttffttt (featureless)^ 

H««2:3Ky (2-7 r ^U;l/T^F-2-^^;l/- 1 

P AMP S A-P AN 

ft*: 3. 5ml07-»J^ *U (AMPS A) 
(1 0%*S?& 7;l/Kl>^ (Aldrich)tt 

H) 8 0glC»taU 3 0Ml)$tSo dOJSffifc. 
1 0 m I O 2 MBiEft. 1. 5ml<O30 %SB£ft7j<^$: 

if imi 00. 1 MUtsr »*mim-?z> 0 mm*, r 

fe^o ittftOtfU (AMPS A) *ftffifcJ;0l»5feU 
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^0-^Ci2 1 OXT&D, f&frte3 2 0tt^ e C 
tlSx-^au ±!2#?§gf*tf. JgiUiSg (me 1 t p 
roc e s s) *ff *3ffl^*S*T^ C ££r^LTV^ 

*o 

[0 0 4 1] t§&nfc»*tt. 

-;K DM SO. THF*0(ftO«tt»»K:pr»-C* 

So J8iKfr&:7*;l/.k^— (F o rm v a r) 10 

T*&tK WSW*^ (featureless) J:^lc 

^?^f*(7)nn-f F®S?& (colloidal su 
spens i on) 

f*o (PAA-PAN) 

mmotfVTirVfrMZ 5ml (7/1/ FU^ 
(Aldr ich) *±g^ M. W. =90000© 25 20 
£:200m 1 ^fh7th'n77> (T 

hf> icf%m vTt%m&mmmm*mfc 0 commc 

*mCo m^MSW^ 30mlOTHFT*2 mifcfr 
U aM07»U>«IHt£U 200ml<91M HC 
1 fcWiSIBU W*aB8ft»»*»rco #^T% 1 m I 

^30 %3§^{b7ic^&t; 5mi05 %*a<t»z:a*s« 

SofcBg^fe (dark green) fc^ffcbfco ^ 30 

ls"r*y-4? (Fisher Scientif i 
c)> Fisherbrand Cat. No. 09 — 
7 9 0 - 2 A. Eff&Jf (particle rete 
ntion) 2-5/im) ^ffi^Titii-rS C £lc& D 



iSU C£($SH&l«Ht& (dark g r e e n) f§ 

[0042] mfm±mm*®mz. nmc zmvg 

/Co ##Bffil«U 5 0 n m (X'W^-n-^ 

^>^JP£:|&<) . m^2-5/imOgl/^^^yU;l/(7) 

jtSESW^Hfflttg?* (SEM) ^*r 0 cne:?^:/ 

-(Poretics, Co. Cat. No. 1306 

8) ?mm&~?z> aticx otsmztirco mmi*. mm 
mm 2 ictft & 5 izmwfo 5 on 52100-20 

0 nm<DfrZ^y*7V;]/*&tsmm&mM& (d a r 
k green)3D^f FSattTftS. 
mWimMM (TEM) ti % i%^U7r>S7>^«) 
A<D 2 h U * AfcttfcXr^-^igJKi: It 

C C£DC£te. TEMP- (An) n 

[0043] aK«:qsiiieo«%a. mt-a7cxtt» 

ftSJLT. »JteK*3. OOfcCFlcftSA'SteU 
TWtffcxX (ID, «M*y*A7>*rL*i>, Stf 

$^y*V h;Kin situ spectr 

a) ^07SD*8iC^b. ^ftenox^ F/WCOl^ 
TcO^ihSffi (restpotential :R. 
P. ) MpHMiHcW/co 

[0 0 4 4] a Hi. ff>lkS& (Rest po t en 
t i a 1 ) (R. P. ) v s. S CEtO'lC07Rt;i 
8 (OX^ * h ;l/<0 p H ^Tr^r o 

[004 5] 

[^1] 



40 



50 



02) WWW 7- 1 0 5 7 1 8 

21 22 



1 


0.445 


2.169 


2 


0.259 


1.606 


3 


0.244 


1.240 


4 


0.152 


0.955 


5 


0.014 


-O.Qll 


6 


0.041 


-0.844 


7 


0.463 


1.989 


8 


0.472 


1.964 


9 


0.481 


1.950 


10 


0.481 


1.933 


11 


0.392 


2.257 


12 


0.372 


2.743 


13 


0.332 


3.484 


14 


0.209 


6.627 


15 


-0.039 


10.911 


16 


. -O.060 


11.370 


17 


-O.070 


11.507 



>CJlL>lC*O^T<D$>(Dt&&0^L%:^ [If—. X 
A. v^t-J-X (P. M. McMa n u s) . T—A/. 
5/x.<f. ^y^i7> (R. J. Cushman) RXf 
XX. $/— . (S. C. Yang) , Z?^— -Jvl/ 30 

*7 y-(Vijf\/ ^5XhU- (J. Phys. Ch 
em. ) , 9 1. 744 (1987) ; 7— /U f^x 
-Y. (R. J. Cushman) , If—. 

xA. v^v^X (P. M. McMa n u s) Rtfx 
X. $/— . (S. C. Yang) . Jvl/ * 

7 x^hn7tUf>fM^Xh»J-(J. El 
ectroanal. Chem. ) , 291, 335 
(1 9 8 6) ) o SflOWRSfSa^Nltt. R. P. = 
+ 0. 4 4 5MpH=2. 16 9T^0, X^h;V 

37HRI*Sftrr £ 3 2 0 n mT^Sbtft^iiAP U 
800nm/^KWLT, (X^ h;l/ 

#6) % (comp I ex) 7-f 7U;W+»Stc 

^h;W—l 0<DflStC8 0 0nm/Sy F#6 1 Onm 
oyfifattfr—*/? V U iH)B$tc 3 3 0 n mOKft&tf 

ttAa-r^o ens, 7k«»*T3o^ F«<o«ft»«ft: 



[0046] H8fi. i&SfiftgolSJ&ox'** 
{C>&V\> cfc0^fiO*BS*S*PUTpH 1 0. 9£-T 

st. tTtcag^nrv>§ P h ct- 

^x-f. ^7VaV>f) (r. j. Cushman 
et al), S/* — xl/^hn7t»Jf 
-r#;I/ y5Xhy- (J. Electroanal. 
Chem.), 291, 335 (1986)] hWSk 
tc, R. P. J*. -0. 0 3 9£&D (X***F/l/#l 
5) . fett«fet^ftUfeo ffi^-f ^y;b«. 

mm i, j p~?^mm<DtfVT-v>ic&7i%><it&-e%. 

c ttti JKt ^ p H ® tf^ftKli tc *> i > T*fgi&4» t? n 
A 1 m 1 fcj&JnrT&fc (X^ h;l/# 17). Sv^tK« 

Lfco 1 0 0 0 0 R P M-eOSi&^ll^fTftlr^ Cta»* 
=fi?jcD 120006), Ftt?ftttM£«ft. 
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ie*u *v^7om-7>ffliLft. 
H-w^hy-x (7i-7^x, az) tcmr> 

[00 4 7] 



* V~Tfr C 



H 

(5X) 



N 

<SS> 



C 1 
(X) 



N a S 0 4 

(ft) 



1 5 7.93 

2 5 8.1 8 



5.5 3 6.7 9 3.0 1 1.6 4 
5. 6 0 6. 5 8 3.0 4 2.64 
g gg * 



1 (C, H 4 CO, H) u { C 6 H 4 NH) j q : H L|4 0 §>|| 

2 <C 3 H 4 CO, H ) M ( C 6 H< NH) Uf : H^O^ 



14 :#y -*U (m-* 

nnr— y» Ktt^o (PSSA- (Cl- 
PAN) ) 

3 0%*u (#y-9--fji> 20 

X. M. W. =7 0 000) 3m\RtJm-?uuT- 
V>\. 2 m I Ojg»*5 0m 1 <D 1 MHC UCjgiDL 
/Co ^V>T% COJgjSi&&^fc: 3 0 %ig^ft7k^ 1 m 1 

Kff 5 %tMftfg:i& 5 m i &mtn UfCo 1 H*H*#-r * 

CO 0 4 8] m«^«9^^m (T E 
M) ) ffl©U-y^;Hj»y »J 7 FTftlll/ft. an-TF 
*TEMT«36b Ofcfeir&C^&Uc) , ^100n 

*2u#ffi%:ft%i\,\ s £ C 1 1 : so 

SC2:aU«PJoft. B9tXKl7-f*uMO«l«*to 
««ttra»<D««tt# >J : mX \i P A A - P A N 

BlOTEMP'vOAN^i (1 o a d i 
ng) SitoS«Ck7«5o 
HfifSffl 5 : PAA-PAN CO ~ ffl-&jfi 

&<DVmm?M : WIRO# V (7 jr y (7/1/ F U 

, M. W. =90 0 00, 2 5fiB% 40 
7j<rg?K) 25ml^3M HC1 10 0ml tcjg 

fi?Lfc 0 COil^fc:3 0%H 2 O2 lmlRt/5%F 
e C 1 3 3ml «SftDU SW7-'J>3m 1 4: h/i/ 
x>2 5ml^64S«»*8*DLfto 4«fH»L<» 
»LT^Se<Dtt»«f*??fCo 4 0 0ml 0**T2 4 

»J >^6Jf LBLTWWO«|:»f ft. ##¥*3 

[0 0 4 9] *gaswe(i % fi^li**BT1gtK — »W 
WBttM«£im«*A«M«ll^bTtSUo. so 



7k*BO#»»»*ttffi<«t*Sn. ^LT*r*£t8 
§0 CO*ftTt, 7— y>©*y=fr— (T EMPtC 

[0050] comet* wmir&&mtc*s^T. ^ 

^7y;VftCfKfUH«^&«&03nYKtfttt («v*l 
tc h/l/XV(c}S«LfcT-y >*#frW«S*BO-gp;£$[ 

lc So 

5g*r£C£, &tf££#ftnX (stretch proc 

e s s i n g) (orc^emm^m^mm^mmt^ct 

nt&me-M. W. =250000 f^l/-b#!) 

i:LTo#y cr*y;i/» 
KTftS. *ofc*. T-y-r>A-f*>2atfsBy cr 

^y;l/tt) ^-^TEMP- (AN) n*»§Off8 



(14) 



7-105718 
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* 1 N N a O HTkrgfST'JaaLTjf mtzmmzmtco 
5. 3M H C 1 < 0 

fciiipLooiDA^cfctCcfc!), T-v>mmwimm 

«#»TLfc. foy;HJ 1 m h c 1 r^fStc^igfi?* 

TEMP— (AN) n $>-eT-V y*m£>-?Z>tc&> 
HzOzs FeCla ZMZ.. Bf^fecDit^^Afc 0 

7kT?m& u %.^T-mm-?% t * y ffiv^^sofi-H* 

(four probe method) ti^Ucf 
a^fi, »1X10-' S cm"' T?*ofc. 20 
(±. nffi^T'fflV^fcM. W. 9 0 0 0 0<7)7->-7U— h 

tfyr-iy, 1 0 3 ^tiinLTv^o cn«s *?shh 
m^nmcDiia^g/Msic uTjgis^Pigii-r scdic 

§lfi60!l7 :M. W. =750000 f>^U- 

«fct>iaV^?a<D€,<D (M. W. =7 5 0 000) T*fc 
SfcHJWSao-f FT?**. ##^*5«. 3B^K 30 

ital (stretch processing) tefffU 

HflSCT8 :#y C^S^o-vWy*) -tf'JT- 
V> 

1 0 g <D 4 2 %7j<i§f&S\ 2 0ml £0^@*T?&^ L 

fc. cvmmc. mnmrnr. zmior 

T&&(D'ffrttmtz a C<D&&<D?Jl%. 2 0ml<D3 *o 
M HC1, lmlOlO K&MMbkXRtf 1 m 1 CD 
0. 1 M F e C 1 3 *jB*LT«HUfc«}(E«*>fe:j!in* 
*o SHBTllSIHHJHW**:, ^feCD«i»1±T'P^CD* 

sy/i/*»rc <icDy;i/«, #y (7^->'x>-7W 

>&) i:#yr-y^cD«g(**^T?V>S 0 tWi, r- 

[0 0 5 1] g& £ &S£-f*T- > 7" h^CtC 
»aofc»JIW!t #5XSS&iggE. RtftBiSttfc&oc 
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So 

[0 0 5 2] #y (M*/ty-7Wy|) t*ur 
-y ><Dtt8ij&ii{t(i* **t#ST?#T«v«(tfcft 

zmsztirc* ctubvmmn. *im&T'£>o, mm& 

3 0gtD^y (TtVtim (T^KUy^tta, m. 
W. =9 0000, ?J<tfi2 5%) Rt>*3 0g<O^y (X 
(#U-9-^x>Xtt», M. W. = 
7 00 0 0) *2 0 0m I £DTHFtC}gft?LTrf^fg 
^JtDSrrclc^SLfcT-y >&ijaz.T¥?\' 
^T'THFr&rfr&v^VhU m3 0m! 
cDTH FT' 2 Islgfcit Lfc„ ?<D7MZ 1 N H C 1 7k& 
mZ-W®M-Z&. 3ml©30%H 2 O2 , lml<D5 

%f e c 1 3 ^tnaxtz, E*sjs***ssaT» 1 ftffltm 

t*tWS03D-fH«i««Sft. K£&Jttli>tt« # 

y & y y > t a,t-<^s. 
[01] ( a ) iHt^micm&Ltcmn&x y ^-^ts 

S^LTV^ 0 (b) It. IWJv- (&$§!) S. 

[02] aimtt^yv-CDx^yb-h^figCDMBSHT' 

[03] fflttSOHU^^tJSP AN- PS S AfgflaDRj 

[04] am^Htj^JC^tt^P AN-P S S AfgftOU 

[05] PAN-P S S AS£f*2>>£ 1 
fflmbfcjSSI^P S S A<DUVX-^ h;l/^fo 
[06] PAN-PSSAmHl-^/-W 

aaLfci»«<op s s Ao«co^{k^^*ro 
[07] iraMis^J^^tt^p^ kw»;t- 
v>*mfeLtzmcmrcm : ?m$LX'<#b>i' (e 1 e c 

tron absorption spectra)^ 
^U. h;l/2 — 4 (0. Imol dm" 3 S 

n C I 2 ) N X^^ h;l/5 — 6 (2mo I dm" 3 
SnCl 2 ) , (0. Imol d 

m- 3 C e (N H 4 ) 2 (S04 ) 3 ) *ff 
^ 1 (C^-To 

[08] 0. Imol dm" 3 N a O H £ £ 
n-T Ftt#U T-U V^S^Lfc^tcS/hS^KiRX^ 
^ h;l/*^ 0 S 1 tc^*To 

[09] P S S A- (C 1 —PAN) <DXmr?<4>7Uft 
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